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(54) ELECTRO CONDUCTIVE THERMOPLASTIC ELASTOMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recyclable thermoplastic elastomer composition where an 
electrical conductivity is imparted and workability is good. 

SOLUTION: An electro conductive thermoplastic elastomer composition is formed by dispersing a carbon 
nanotube to a thermoplastic elastomer material where a rubber is blended to a thermoplastic elastomer, 
and (a) a rubber portion of the thermoplastic elastomer material is crosslinked by a resin crosslinking 
agent to have compression set of 30% or less, (b) a blended amount of the rubber is in a ratio of 225 to 
400 parts by weight based on the 100 parts by weight of the thermoplastic elastomer and (c) the carbon 
nanotube has a diameter of 70 nm or less. The composition has a smooth side surface formed with the 
shape where graphen sheets are rounded and is such a composition that a plurality of layers composed of 
graphen sheets are arranged in a concentrically circular state. 
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* NOTICES * 



JPO and NCIPI are not responsible for anydamages caused by the use of this translation. 
1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Into the thermoplastic-elastomer ingredient which blended rubber with thermoplastic 
elastomer It is the conductive thermoplastic-elastomer constituent which is made to distribute 
a carbon nanotube and changes, (a) The bridge is constructed over a part for the rubber of said 
thermoplastic-elastomer ingredient by the resin system cross-linking agent. A compression set 
(K JIS 6262 law and 70 degrees C 22 hours after) is 30% or less, (b) The loadings of said rubber 
are the rate of the 225 - 400 weight section to said thermoplastic-elastomer 100-weight 
section. The (c) aforementioned carbon nanotube The conductive thermoplastic-elastomer 
constituent characterized by what a diameter is 70nm or less and the layer which has the 
smooth side face which consists of a configuration where the graphene sheet was rounded off, 
and consists of a graphene sheet is what is arranged two or more concentric circular. 
[Claim 2] The conductive thermoplastic-elastomer constituent according to claim 1 
characterized by making the thermoplastic-elastomer ingredient which comes to carry out 
dynamic bridge formation of the rubber by the resin system cross linking agent distribute a 
carbon nanotube later, and growing into it, kneading thermoplastic elastomer and rubber. 
[Claim 3] The conductive thermoplastic-elastomer constituent according to claim 2 
characterized by performing said dynamic bridge formation using an extruder. 
[Claim 4] The conductive thermoplastic-elastomer constituent according to claim 1 
characterized by making said thermoplastic-elastomer ingredient distribute the carbon nanotube 
which thermoplastics was made to distribute beforehand. 

[Claim 5] The conductive thermoplastic-elastomer constituent according to claim 1 to 4 
characterized by making it come to thermoplastic elastomer and the total quantity 100 weight 
section of rubber to distribute a carbon nanotube 1 - 30 weight section. 

[Claim 6] The conductive thermoplastic-elastomer constituent according to claim 1 to 5 
characterized by for said thermoplastic elastomer being styrene-ethylene-butylene-styrene 
resin, styrene-ethylene-propylene-styrene resin, or 

styrene-ethylene-ethylene-propylene-styrene resin, and said rubber being ethylene-propylene 
rubber (EPM) or ethylene-propylene-diene rubber (EPDM). 

[Claim 7] The conductive thermoplastic-elastomer constituent according to claim 1 to 6 
characterized by a compression set (K JIS 6262 law and 70 degrees C 22 hours after) being 30% 
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or less. 
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DETAILED DESCRPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the outstanding mechanical property (it is a low 
compression set and has flexibility), and relates to a recyclable conductive 
thermoplastic-elastomer constituent. 
[0002] 

[Description of the Prior Art] Generally, in order to give conductivity to a giant-molecule 
constituent, add conductive ingredients, such as carbon black, a metal powder, and a metal fiber, 
the polymeric materials itself are made into the thing of high conductivity, or the means of 
adding ion electric conduction agents, such as an electrolyte, are taken. The means which 
makes the polymeric materials itself high conductivity in this has the problem that cost 
becomes high, and it becomes hard, and an elastomer-like thing is hard to be obtained. 
Moreover, since it is necessary to add it so much in order to give conductivity although a 
means to add a conductive ingredient which was described above is low cost comparatively, 
when workability is dramatically inferior and the front face of a giant-molecule product is 
moreover worn, carbon black etc. occurs in the shape of dust, and a possibility of soiling a pure 
ambient atmosphere also has it. A means to add an electrolyte etc. is difficult to carry out 
bleeding to a front face from the field of compatibility with polymeric materials, and to give 
conductivity more than a certain fixed level. 

[0003] In recent years, utilization of a carbon nanotube (or super-thin carbon fibril) is advanced, 
and it is added for the object, such as a reinforcing agent and an electro-conductivity applying 
agent, also to polymeric materials (the patent No. 2863192 official report, the patent No. 
2588626 official report, the patent No. 3034027 official report, JP, 8-27279A and JP 
2000-35741 9,A). 

[0004] In this, the super-thin carbon fibril 1 - 50 weight ******, and the 
thermoplastic-elastomer constituent over which the bridge was constructed are indicated by 
the patent No. 2863192 official report per total quantity 100 weight section of thermoplastic 
elastomer (100 weight sections) and a rubber-like polymer (0 - 200 weight section). Here, if a 
rubber-like polymer is used more than the 200 weight sections to the thermoplastic-elastomer 
100 weight section, although the reinforcement effectiveness based on the outstanding 
compatibility of thermoplastic elastomer and super-thin carbon fibril is no longer discovered, no 
example which blended the rubber-like polymer actually is shown. 
[0005] 

[ProblemCs) to be Solved by the Invention] When stress is applied to an ingredient, 
thermoplastic elastomer can repeat the cycle which will be in the condition that there is 
reinforcement comparatively firmly, if an ingredient becomes soft and flows and cools with a 
temperature rise. Although adding a carbon nanotube to thermoplastic elastomer and giving 
conductivity to it is known as aforementioned, the thermoplasticity of the 
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thermoplastic-elastomer constituent obtained is maintained, and it is hard to say the 
improvement in a mechanical property (for example, for a compression set to be made low) that 
drawing is. For example, in the aforementioned patent No. 2863192 official report, the 
thermoplastic-elastomer constituent obtained actually is only what carried out press cure of 
5 the thermoplastic-elastomer independent system, using a sulfur system cross linking agent as 
polymeric materials. In view of that manufacture condition, thermoplasticity has disappeared and 
the recycle activity of this last constituent cannot be carried out easily as it is. 
[0006] Then, the object of this invention adds a carbon nanotube to thermoplastic elastomer, 
gives conductivity, it has recycle nature, without moreover losing thermoplasticity, and tends to 
10 offer the conductive thermoplastic-elastomer constituent which has mechanical properties, 
such as a compression set, and was excellent in workability. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
when this invention persons advance examination wholeheartedly, they succeed in obtaining the 
15 conductive thermoplastic elastomer of the expected object also unexpectedly by blending a lot 
of rubber, constructing the bridge over the rubber, and distributing a carbon nanotube into the 
thermoplastic-elastomer ingredient whose compression set is 30% or less rather than having 
become known to thermoplastic elastomer conventionally. 

[0008] That is, it is the conductive thermoplastic— elastomer constituent which the 

20 thermoplastic-elastomer ingredient which blended rubber with thermoplastic elastomer is made 
to distribute a carbon nanotube, and grows into it, the bridge is constructed over a part for the 
rubber of the (a) aforementioned thermoplastic-elastomer ingredient by the resin system cross 
linking agent, and the conductive thermoplastic elastomer of this invention is a compression set 
(the measured value of 22 hours after is said at 70 degrees C by K JIS 6262 law.), the following 

25 — being the same — 30% or less — it is — (b) — the loadings of said rubber — said 
thermoplastic-elastomer 1 00 weight section — receiving — the 225 - 400 weight section — 
comparatively — coming out — it is — (c) — said carbon nanotube is characterized by what a 
diameter is 70nm or less and the layer which has the smooth field which consists of a 
configuration where the graphene sheet was rounded off, and consists of a graphene sheet is 

30 what is arranged two or more concentric circular. 

[0009] The conductive thermoplastic-elastomer constituent of this invention can be used with 
profitability sufficient as an electrical conducting material of various kinds of electrical parts or 
electronic parts from excelling in mechanical properties, such as a compression set, and 
moreover having recycle nature. 

35 [0010] The conductive thermoplastic-elastomer constituent of this invention includes the 
following embodiment. In the conductive thermoplastic-elastomer constituent of aforementioned 
this invention, after kneading thermoplastic elastomer and rubber, it is characterized by making 
the thermoplastic-elastomer ingredient which comes to carry out dynamic bridge formation of 
the rubber distribute a carbon nanotube, and growing into it. In the conductive 

40 thermoplastic-elastomer constituent of aforementioned this invention, it is characterized by 
performing said dynamic bridge formation using an extruder. 

[0011] In the conductive thermoplastic-elastomer constituent of aforementioned this invention, 
it is characterized by making said thermoplastic elastomer distribute the carbon nanotube which 
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thermoplastics was made to distribute beforehand. In the conductive thermoplastic-elastomer 
constituent of aforementioned this invention, it is characterized by making it come to 
thermoplastic elastomer and the total quantity 100 weight section of rubber to distribute a 
carbon nanotube 1 - 30 weight section. 

[0012] In the conductive thermoplastic-elastomer constituent of aforementioned this invention, 

it is characterized by a compression set being 30% or less. 

[0013] 

[Embodiment of the Invention] The conductive thermoplastic-elastomer constituent of this 
invention adds the chemical which constructs a bridge in a part for rubber, kneading this 
thermoplastic-elastomer ingredient at the elevated temperature near 200 degree C including 
the rubber of said amount of specification blended with thermoplastic elastomer and this as 
indispensable polymeric materials, advances bridge formation for rubber, and is obtained by 
subsequently distributing a carbon nanotube. 

[0014] Viscosity falls by having thermoplasticity, i.e., heat, and the thermoplastic elastomer set 
to one of the ingredients in this invention becomes soft, and when it cools, it should just be 
polymeric materials which become what has rubber elasticity. As thermoplastic elastomer, it is 
desirable to especially use styrene-ethylene-butylene-styrene resin and 
styrene-ethylene-propylene-styrene resin, and the 

styrene-ethylene-ethylene-propylene-styrene (SEEPS) resin of reinforcement which contains 
the repeat unit of ethylene in a principal chain further is expensive, and divides from a 
compression set from the first being small and is desirable. As an example of SEEPS, a trade 
name "SEPUTON 4077", "SEPUTON 4055", and "SEPUTON 4033" (all are Kuraray Make) are 
mentioned. Also in these, "SEPUTON 4077" which has about 300,000 and high molecular weight 
divides the number average molecular weight by GPC, and it can be used preferably. 
[0015] Which rubber is sufficient as the rubber which serves as another ingredient in this 
invention, for example, it is natural rubber and cis- - 1, 4-polyisoprene, high cis- polybutadiene, 
styrene-butadiene copolymer rubber, ethylene-propylene rubber (EPM), ethylene-propylene 
diene rubber (EPDM), chloroprene rubber, isobutylene isoprene rubber, halogenation isobutylene 
isoprene rubber, acrylonitrile -butadiene copolymer rubber, or acrylic rubber is mentioned. 
[0016] Also in these, from the field of compatibility with thermoplastic elastomer, if EPM or 
EPDM is desirable and takes cross-linking into consideration, EPDM will be used most 
preferably. As EPDM, various kinds of things are usable, what has a low ethylene content is 
excellent in low temperature-dependenccy-characteristics nature, and what has a high ethylene 
content tends to be excellent in reinforcement. Moreover, an oil exhibition type is sufficient as 
EPDM. In this invention, although rubber is blended at a rate of the 250 - 400 weight section to 
the thermoplastic-elastomer 100-weight section as aforementioned, a still more desirable rate 
is the range of the 300 - 350 weight section. If the amount of rubber exceeds the 
above-mentioned range, in the bridge formation process of next rubber, it becomes difficult to 
maintain the thermoplasticity of thermoplastic elastomer, and when not arriving at the 
above-mentioned range on the other hand, a compression set will get worse. In addition, 
although an oil exhibition type is sufficient as rubber as mentioned above, the oil to which the 
oil exhibition of the above-mentioned rubber weight rate was carried out is not contained. 
[0017] It is not efficient to prepare with a batch type-kneading machine on the occasion of 
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preparation of the thermoplastic-elastomer ingredient which blended rubber with thermoplastic 

elastomer, and it is desirable to prepare carrying out dynamic bridge formation of the part for 

rubber using the extruder of continuous system. Although either of the cross linking agent of a 

resin system and a peroxide system is possible for bridge formation once to this dynamic bridge 

5 formation, when a bridge formation rate, an odor, physical properties, etc. are taken into 

consideration for bridge formation by the extruder, resin bridge formation is actually the most 

desirable to it. Dramatically, an odor is strong and a vulcanization degree does not go up it by 

sulfur bridge formation, either. It is also possible that vulcanization in an extruder cannot 

progress easily, and control is difficult and peroxide vulcanization causes fume also by reaction 
10 ****. 

[0018] the reaction type in which alkylphenol formaldehyde resins are desirable and have 
especially a bromine as a resin cross linking agent — desirable — as an example — a trade 
name "the tacky roll 201 " and "tacky roll 250-1" — or — " — adjustment of a degree of cross 
linking is possible by being able to mention tacky roll 250-IH" (all being the products made from 

15 the Taoka chemistry) etc., and using, combining these suitably, a cross linking agent — the 
rubber 100 weight section — receiving — 5-20 weight section — it is the range of 10 - 15 
weight section preferably. Moreover, the thing made for a zinc oxide to usually exist for a resin 
vulcanization — required — as the amount — the rubber 100 weight section — receiving — 1 
- 10 weight section — it is the range of 2 - 5 weight section preferably. 

20 [0019] In this invention, by in addition to an aforementioned plasticity elastomer and rubber, 
blending other resin ingredients, for example, blending olefine resin division polypropylene, the 
appearance of a conductive thermoplastic-elastomer constituent is raised, reinforcement is 
enlarged, and a sex with a blemish-proof is improved. A homopolymer is sufficient as 
polypropylene and it may be block polymer with an ethylene unit, or the random copolymer of 

25 ethylene and a propylene. As for polypropylene, it is desirable to blend at a rate of 5 - 40 
weight section to the total quantity 100 weight section of thermoplastic elastomer and rubber, 
and its range of 10 - 20 weight section is more desirable especially. 

[0020] Moreover, the thing made for the conductive thermoplastic elastomer of this invention to 
contain oil in order to improve improvement in flexibility, and workability — possible — as the 

30 amount — the total quantity 100 weight section of thermoplastic elastomer and rubber — 
receiving — the 0 - 300 weight section — desirable — the 20 - 200 weight section — it is the 
50 - 150 weight section still more preferably. Furthermore, if needed, unless the object of this 
invention is checked for an antioxidant, light stabilizer, an ultraviolet ray absorbent, a pigment, a 
bulking agent, or processing aid, optimum dose may be added. Said thermoplastic-elastomer 

35 ingredient is prepared by extruding said thermoplastic elastomer and rubber near 200 degree C 
and on condition that screw-speed 200rpm extent etc. using a biaxial extruder with the additive 
blended if needed L such as a rubber cross linking agent,]. In this ingredient, if it sees 
microscopically, a bridge will be constructed over rubber and it will become a small island, and it 
is in the condition of resin, such as polypropylene blended with thermoplastic elastomer if 

40 needed, of so to speak having appeared all over the sea. Thus, since the amount of [over which 
the obtained thermoplastic-elastomer ingredient constructed the bridge rather than the 
thermoplastic-elastomer independent case] rubber exists, a compression set may become small, 
may become 30% or less, and may be below 20%. Moreover, injection molding and extrusion 
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molding are also possible. 

[0021] Next, a carbon nanotube is distributed in the above-mentioned thermoplastic-elastomer 
ingredient. The thing of various kinds of types is known and a carbon nanotube has size also in 
extent of a path. Generally, what has a smaller diameter has larger surface area, and is 
advantageous in the field which gives conductivity. In this invention, that whose average 
diameter is 15-30nm is desirable, if it is 20nm or less, it is still more desirable, and if the 
diameter is substantially fixed, it is more desirable. Furthermore, the layer which has the smooth 
side face which consists of a configuration where the graphene sheet was rounded off, and 
consists of a graphene sheet should just be arranged two or more concentric circular. Since die 
length is cut by kneading, generally the range is not restricted to the range of **** using an 
about 100 to 1000 times [of a diameter] thing, although texture ****** j s difficult. The carbon 
nanotube of such engine performance is already marketed, for example, can use the thing by 
the high virion KYATARISHISU international company. 

[0022] In this invention, it is desirable to distribute 1 - 30 weight section to thermoplastic 
elastomer and the total quantity 100 weight section of rubber, and if a carbon nanotube is 4 - 8 
weight section also in this range, it is much more desirable. If it is such addition range, 
conductivity can be given and the workability of the conductive thermoplastic elastomer 
moreover obtained will not be reduced substantially. The conductivity as used in the field of this 
invention means that they are below 107ohm and cm that can be measured to stability, when a 
volume resistivity value is measured with a resistance measuring device (for example, thing by 
ADVANTEST CORP.). A carbon nanotube can also blend the masterbatch which could add and 
distribute into the above-mentioned thermoplastic-elastomer ingredient as rt was, and 
thermoplastic elastomer or other thermoplastics was made to distribute beforehand. Here, 
although especially the class of other thermoplastics is not limited, polypropylene, polystyrene, 
or polyethylene is desirable as an ingredient with sufficient compatibility with thermoplastic 
elastomer. Besides it, thermoplastics, such as a polycarbonate, a polyamide, polyester, or 
polyurethane, can be mentioned. 

[0023] A carbon nanotube can be distributed in the above-mentioned charge of a compounding 
agent by kneading again said thermoplastic-elastomer ingredient and carbon nanotube (or the 
masterbatch), for example with a biaxial extruder, Banbury and a kneader, a small kneading 
machine, etc. In the point which can be manufactured continuously, the activity of a biaxial 
extruder is advantageous also in these types of inside. The distributed situation of a carbon 
nanotube — 2 times — or it may supply to a biaxial extruder repeatedly 3 times or more, more 
kneading may be given, and distribution may be received. Generating of static electricity uses 
the thermoplastic-elastomer constituent of this invention as an ingredient of various kinds of 
electrical parts or electronic parts as polymeric materials excellent in few mechanical properties, 
and it can carry out the thing of it. For example, it can be used for OA components, such as 
housing material of OA equipment, and a driving roller of conductive flooring and a medium 
imprint belt, etc. 
[0024] 

[Example] An example and the example of a comparison are given to below, and this invention is 
explained to it still more concretely. 

[0025] The paraffin oil 57 weight section was added as example 1 thermoplastic elastomer in 
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the SEEPS (trade name "SEPUTON 4077" Kuraray Make) 32 weight section and the 
polypropylene 1 1 weight section, and it extruded and pelletized by 1 80 degrees C and 200rpm 
using every night and the biaxial 1 shaft extruder (product made from eye PEKKUSU). To this, 
the zinc-oxide 3.5 weight section, the resin system cross linking agent (trade name "tacky roll" 
mixture of 201 and 3:1 with "250-ffl" (product made from Taoka chemistry)) 12 weight section, 
as the polypropylene 15 weight section and rubber — the EPDM (trade name "S PUREN 670F", 
Sumitomo Chemical make) 200 weight section (the oil 100 weight section is included) — in 
addition, the same biaxial 1 shaft extruder was supplied, dynamic bridge formation was 
performed by 200 degrees C and 200rpm, and the thermoplastic-elastomer ingredient was 
obtained. It was 13%, when the thermoplastic-elastomer ingredient obtained above was 
fabricated and the compression set was measured. 

[0026] Next, the masterbatch (carbon nanotube weight fraction [of 20%], carbon nanotube 
average diameter of 20nm; high peri ONKYATARISHISU international company make) 40 weight 
section of the polystyrene base of a carbon nanotube was added in this 
thermoplastic-elastomer ingredient 330.5 weight section, it kneaded by 200 degrees C and 
200rpm with the biaxial extruder (Kobe Steel, Ltd. make) in it, and the conductive 
thermoplastic-elastomer constituent of this invention was obtained in it. 

[0027] When the conductivity of this thermoplastic-elastomer constituent was measured with 
the resistance-measuring device (ADVANTEST CORP. make), the volume resistivity value was 
below a limit of measurement (107 ohm-cm). Since the thin strand was obtained when this 
conductive thermoplastic-elastomer constituent was extruded at 200 degrees C with the 
Monsanto processor BIRITI circuit tester, it has checked that it was thermoplasticity. Moreover, 
when this conductive thermoplastic-elastomer constituent is fabricated and a compression set 
is measured, it is 25%, and the value which was fully excellent was shown. Furthermore, when 
this conductive thermoplastic-elastomer constituent was extruded in the shape of a tube with 
the extruder of one shaft, the tube of a very beautiful appearance was obtained. 
[0028] Except having made the masterbatch of the polystyrene base of a carbon nanotube into 
20 weight sections in example 2 example 1, it prepared like the example 1 and the conductive 
thermoplastic elastomer of this invention was obtained. Moreover, when volume resistivity was 
measured, they were 1011 ohm-cm. 

[0029] The paraffin oil 57 weight section was added as example 3 thermoplastic elastomer in 

the SEEPS (trade name "SEPUTO 4077" Kuraray Make) 32 weight section and the 

polypropylene 11 weight section, and it extruded and pelletized by 180 degrees C and 200rpm 

using every night and the biaxial 1 shaft extruder (product made from eye PEKKUSU). this — as 

the zinc-oxide 3.5 weight section, the resin system cross linking agent 9 weight section, the 

polypropylene 15 weight section, and rubber — the EPDM(trade name "S PUREN 670F", 

Sumitomo Chemical make) 144 weight section (the oil 72 weight section is included) — in 

addition, the same biaxial 1 shaft extruder was supplied, dynamic bridge formation was 

performed by 200 degrees C and 200rpm, and the thermoplastic-elastomer ingredient was 
obtained. 

[0030] Next, the masterbatch (carbon nanotube weight fraction [of 20%], carbon nanotube 
average diameter of 20nm; high peri ONKYATARISHISU international company make) 40 weight 
section of the polystyrene base of a carbon nanotube was added in this 
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thermoplastic-elastomer ingredient 271.5 weight section, rt kneaded by 200 degrees C and 
200rpm with the biaxial extruder (Kobe Steel, Ltd. make) in it, and the conductive 
thermoplastic-elastomer constituent of this invention was obtained in it. This volume resistivity 
was below a limit of measurement. 

[0031] Thermoplastic elastomer was obtained like the example 3 except having added and 
carried out dynamic bridge formation of the EPDM (trade name "S PUREN 670F", Sumitomo 
Chemical make) 256 weight section (the oil 128 weight section being included) as the example 4 
resin system cross linking agent 16 weight section and rubber. The masterbatch 40 weight 
section of the polystyrene base of a carbon nanotube was added in this 
thermoplastic-elastomer ingredient 390.5 weight section, and the conductive 
thermoplastic-elastomer constituent was obtained like the example 3 except having kneaded 
with the biaxial extruder. This volume resistivity was 107 and cm. 

[0032] Except having made the masterbatch of the polyethylene base of a carbon nanotube 
additive-free in example of comparison 1 example 1, it prepared like the example 1 and 
thermoplastic elastomer was obtained. It was 13%, when this thing was fabricated and 
permanent compressive strain were measured. Moreover, when volume resistivity was measured, 
they were 1016 ohm-cm. 

[0033] Except having made the masterbatch of the polyethylene base of a carbon nanotube into 
5 weight sections in example of comparison 2 example 1, it prepared like the example 1 and 
thermoplastic elastomer was obtained. Although it was 1 7% when this thing was fabricated and 
permanent compressive strain were measured, the volume resistivity values were 1016 ohm-cm. 
[0034] To the thermoplastic elastomer prepared in example of comparison 3 example 1, it 
replaced with the carbon nanotube and the KETCHIEN black EC25 weight section was added 
using the biaxial extruder. Although the volume resistivity of this preparation object was below a 
limit of measurement when the compression set was measured, it was 38% and was that too 
high. Moreover, when the tube was slowly extruded with 1 shaft extruder, temperature went up 
too much and only the tube of the rough appearance was obtained. 

[0035] The paraffin oil 57 weight section was added as example of comparison 4 thermoplastic 
elastomer in the SEEPS(trade name "SEPUTON 4077". Kuraray Co., Ltd. make) 32 weight 
section and the polypropylene 11 weight section, and it extruded and pelletized by 180 degrees 
C and 200rpm using every night and the biaxial 1 shaft extruder (ice peck company make). The 
masterbatch (carbon nanotube weight fraction [of 20%], carbon nanotube average diameter of 
20nm; high peri ONKY ATARISHISU international company make) 20 weight section of the 
polyethylene base of a carbon nanotube was added to this, and with the biaxial extruder (Kobe 
Steel, Ltd. make), it kneaded and fabricated by 200 degrees C and 200rpm. When the 
compression set of this preparation object was measured, they were 38% and a too high thing. In 
addition, volume resistivity was below a limit of measurement. 
[0036] 

[Effect of the Invention] Since what times or injection molding is possible (that is, a recycle 
activity is possible), for example, the scrap wood within a process can also use the 
thermoplastic-elastomer constituent of this invention without futility, a manufacturing cost is 
reduced. In this invention, since the thermoplastic-elastomer ingredient prepared before 
distributing a carbon nanotube contains a part for the rubber over which the bridge was 
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constructed with thermoplastic elastomer, it has a compression set low like it does not become 
as compared with usual thermoplastic elastomer. That is, the compression set of the 
thermoplastic-elastomer constituent with which, as for the compression set, usual 
thermoplastic elastomer distributed the carbon nanotube of this invention to being usually 40% 
5 or more is 30% or less, and a durometer A degree of hardness is before and after 50, and since 
it is dramatically flexible, in using for an electrical part or electronic parts, it has a very good 
mechanical property. 

[0037] Moreover, according to this invention, the conductive thermoplastic-elastomer 
constituent obtained is excellent in a fluidity, and extrusion molding and the product of an 
10 appearance very beautiful also when it injection molds are obtained from the ability of 
conductivity to be given even if the addition of a carbon nanotube is dramatically little as 
compared with the conventional addrtion-of^conductivity matter, for example, usual carbon 
black etc. 
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(54) *«tt»«rittX5X 



(57) mm). 

pJMtex^X h7-ffl^ 

*fc;S*T*S*«ttjl&l*MttX5X hv-MCS^ 

t, (a) mmm^m&x.7Xh^-mi<D3Afttfffi 

Hmo, (b) WffirfAOBB'&S^WIBSRpiaittx 
K- 1 0 0M»8K^*fbT2 2 5-4 0 0 SggK 
OfiJ^T*0> (c) BtffB*-#>^y^rL-y^ > a 



( 2 ) 

1 

T, (a) WfE^pJMttx^x h-7-»»(D3fA»**» 
IB*SR«JB^«J:t)*«SnT^T. ffl«*^2# (J I 
S K 6 2 6 2S, 7 OX:*? 2 2mW&) #3 0 %JK 
TT&O, (b) Mffi^ACOffi^fi^ttffB^PlMttX^ 
X h V— 1 0 OBSWC^fbT 2 2 5 — 4 0 0 JtSgfcO 

(c) ME#— 3 1 a.— :7J3U Itg 10 

[w*«3] »Ba»w*«i**»ai«*ffl^TfTtonTVi 20 

^x hv-«» e 

[1**915] *-#>±y^i-^Sr»»Ifflttx^X h 

H»#3B6] SfffB^pIMttx^x hY-^l/>-x 
^l/>— ^l/>-X^lx>»Ig, X^l/>-X^lx> 
-yptfU>-X^U>»JBSfcttX5 1 U>-X5 1 U> 

-x^i/>-7P t°i/>-x5 L i/>«fliT^o, 

|HzfA^x5 1 U>-^P tfl/>r^A (EPM) Sfcttx 
^L/>— ^Ptflx>— S?x>rfA (E P DM) 

[W*^ 7 ] ( J I S K 6 2 6 2S, 40 

Tzm&m 1-6 <dv>t n*KE«6<ost«tt*ftW!Bttx 

^X h7-«ft 0 

[5£HJtf)i¥ifflfcl&91] 

[0 0 0 1] 

So 

[0 0 0 2] 50 
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5Wi***5. *fc> «fEbfc«t-5&*«tt»»**lP 

So 

[0003] x—tfyi-sr^—z? (»*wa« 

TV^S (t#fFf§2 8 6 3 1 9 2 *t&*8, 4f If ?g 2 5 8 8 
6 2 6*»&*L #fF?§3 0 3 4 0 2 7 ^4>$g, #S¥8 
- 2 7 2 7 9-^4i«*«ktX#H 2000-357419 

[0 0 0 4] £<Dfc*>T, #tfF?fl2 8 6 3 1 9 2 
fctt. jf&«Iffl«EX^X hV- (1 0 OMSK) 
AtKfi^ft: (0 — 2 0 0SM5) c^^ttS 1 0 0 S»gK 

$>fcOffiJW^^>r ^u;n-5 ofiSBK-g-tr, 5e«s 

=fA«*^ft:»i»BiattX5^ h^lOOli 
SBK:**bT2 0 0aSSP«±ffifflTSi, ^pJ^ttx^ 

[0 0 0 5] 

HoT^StJiW^it^o #I/U;i\ fi&E<B4#fflF» 2 8 6 
3 19 2*t&«K:*V>T\ *IR^#&nT^*JftRlffltt 

i5x h7-a*«n w»^«»tbT*ftniaittX7 
x^-¥3£^£> gfE^^^«^j^fflv^Tyi/xspegL 

rcb<D<D&T$>Z>o ZKDMW&I&m*, -£-<&Sifi*fl^ 
[0 0 0 6] ^CIT, *»WOBWf4, JfcpJfflttX^X 



( 

3 

[0 0 0 7] 

x^x h fca*«ftenTV>*«fc 0 fc#fi<DxfA£ 
0 %JWTT$> ; 5^pIMttx^X h7-#RC, 

co*r$>^>o 

[0 0 0 8 ] T&fr^ *5SKO»«tt»?iaHtx^X 

T, (a) WIBJRBlfflttx9Xhv-»«BKDrfA»*«» 
fli^^«^Jt3i:D^«$nT43D, J£*S*^M^ (J I 
S K 6 2 6 2Si:J:D 7 0tT2 2 ^IH^©Sl5£« 

(b) WE^AOE^Ji**WIB}lftRlHttX7Xhv-l 

o oas^JcMbT2 2 5 — 40 o mm^<om^T:$> 

0> (c) WfB*-#>^y?-3.-^i> ii^7 0n 
[0 0 0 9] *5!^o»littJBipIfflttx^X hv-« 

[ooio] *mw<Dmm&m'*imii^^7. hv-m 

l^pIMttX^X hY-«ftl:^^T, S&pJfflttx^x 
j?**JM14x^x h^-TOt-^-#>^y^n.-^^^ 

if masrffl^TfftonT^scitswatTs- 
co o 1 1] MiBo*^Hj^^mtt^nimttx^x 

^r^pjMttx^x hv- *±«zfAo#»«i o oaa 

»i:#LT 1-30 M«4#tt$1irT&* - ££#i* 
[0 0 12] WEO^WOflMHtJRRiaittx^XhT 
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— fflJBKft^is^T, EIB*^3i***3 0%JWT-C*4iI 
[0 0 13] 

CDf&pJ^ttX^X hV-fffl^2 0 Or^ifiCOi^STS 

10 tCiO^^Wo 

[0014] *56WK*v>Ttma>— -D£tiz>mviM& 
7Xhv-tim <hDWtx5 : i/>-x5 i i/>-> r 

^l/>-X^l/>m X^L/>-X^l/>-^Dh:l/ 
>-X?I/>^BBS:fflV^<DAW*L<, §6f:ttxf 
U>O»0iIL/^-Xy h^igf^trx^l^-x^l/ 
>-X^l/>-^Pt 9 l/>-X5 1 l/> (SEEPS) ffi 

**&£Dfc>W-#£bV>p SEEPS©S#«i:HH 
S P n p« rirTh>4 0 7 7j , r-tT7 p h>4 0 5 5J , 

r-tr^h>4 o 3 3j (Vi-rnfctssc^a^^uw 

4 0 7 7] 3!l^DbWil/<ttfflTt§o 
[0 0 15] *^tC^V^Tfc-5— OOWJPfii^^xfA 
^^fn^^ATt)i<, #J;U;f5R8SxfA, vX-1, 

4-*u^vyi/x /w^x^u^^x^ x^i/ 

30 >-*7 r ^^x>^m^rfA> Xf l/>-"/Dt:l/>3' 
A (EPM) > x^l/>-7 p Pb°l/>> ? x>=fA (EP 
DM) , ^7PP^L/>rfA> y^JUxfA, AP^yft^ 
5P;io*A, 7 ^7 U DX h 'J Jl/ - 7^ yx >*l^ft^A 

[0 0 16] utlb^ftt), ^pJgittX^X h7- 1 

3B«tt£*«rr ch e p DM^ifc jf a b<i^sn 

X^U>*«<0(ft^fc<DttfijB»ttK«n, X^l/>^ 
40 »(OS5V^t><Z)tt^Sfr«n*«lSl***4o EPD 

£0, f^piaittX^X Nv— 1 0 oaSgBtd^fbTxfA 
«2 5 0-4 0 0fi»ffi(D»-&TE^2n5a*, £ 
Jff*btr>»&tt3 0 0 — 3 5 Oil^iiTli^c xf 

^T, *?iaittX9Xhv-OJ!ftpJffltt*J»»TSCi: 

so tt^in^cv^o 



■ 
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[0 0 17] ^pIMttX^X hV-K=fAS:E^L/fc«» 
[0 0 18] ilBftiatl/TIt TJM^l^x/-^ 

o l j > rj^y+p- ;U2 5 o - I j &5W4 

P-;i/2 5 O-IIU (v>-rnfcHPMM*W fc£S* 
0 0ii{|»:»lT5-2 0fi*gB, SfJK^l o — 

tl/TlWAl 0 0IMl:»bTi-i » 
* 1/ < Yt 2 — 5 fi»3B<E>®BT&;*>o 
[0 0 19] *369lfc*tr>T»4, mErfBC0pJ?if4x^X h 

A tf* U 7 J > fif flg £ 9 # U 7' d t° 1/ > £ IH^T 
U x^U>^l-^ h^^f^a^y^^U^- 30 

Attf^ftSl 0 0a*fiBfC*fbT5-4 Ofii^c^fiJ 
[0 0 2 0] £fc> *^0JO2g®ffi^pJ^14x^X h7 

T 0 - 3 0 0 fiS£B> !?$L<B2 0-2 0 0 fi»S$> 40 

S5l:»$l/<H5 0-15 Oiim^o Mfc, & 

^Sna»lP«Jt*fc2llll*¥IH««:ffl^T2 0 Otft 
ifi. X^'Ja-Bfi*2 0 0 r pmS**0*ftTffb 
arTEtfccfcO, ME»flIlttX57 h^-Wlfi 

nT/hSfc»<hfcoT\ *&Rltttex^;* l-v— fc&SK: 50 
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[0 0 2 1]*!:, ±Bof»nJfflttx5X 

JC&^Tte, ¥*3W&ifia*U 5 — 3 0 nmOfc©*^ 
£L<, 2 0nmHmn^b}:^l<, Sfcfi 
a«*KW{d— ^T*tl«<t0$f*bVn MK* if 5 7 

— ^W^ifigCOl 0 0 — 1 0 0 0f&aftOt>©«:fflV^ 

[0 0 2 2] *58WC43^T. ^-^^y^a-^ 
l^pjmttX^X h7-*ct«JA^IHl 0 Oiigf 

<, ^(DlBfflC0f e j:^-Ct)4— 8SfigBT*n«— HJf* 

b*^t>«&ti**«tt*ipiaittx^x hv-osnx 

T^ai 0 7 Q • cmHTT»*^i:S^5o 

AWJLK -^net^^fe, tf'J#-#*— K *U7 
[0 0 2 3] MiBJR"PiattX5^ h^-»»t*-3K> 



VtM\z£?Ttt* 2lHlt>b<tt3lHl«±»0igLT2tt 
ffUW:aAl/Tfl«tJ:!J*<4milS:«k< 



[0 0 2 4] 

[SiSS^J] £ATK 
£ $ 6 13 K Si BJ§T & . 

[0 0 2 5] Hlftftl 1 
ipJIttX7XhV-iLTSEEPS (i3jp D D« r-ty 
h>4 0 7 7j *a$ai7 7l/» 3 2S«K, 

pb°i/>i i«*bb, >*-i)V5 7mm&& 

SS) Srffl^T* 18 CC, 2 0 0 r pmTjfbttlbT^ 

*«*J OSS* r^ y ^D-;pj 20 It T2 5 0 -II 
U (fflBfM*») to 3 : 1 i©B6») 12 MS 
SB, #iJ^Dei/>15li8, a'AtbTEPDM 

(ffiffi^ rxxyi/>6 7 OFj , tt^fb^K) 2 0 0 
l«ffa«K«*b, 2 0 OX:, 2 0 0 rpmtlW 

[0 0 2 6] u^pJIttX7Xh7-TO3 3 

0. *-#>^-/5 1 ^-y03pUX^U> 

2 0%, *-#>tyfa-^I82 0 nm ; A 



aa^^^joLT, 2Mttffi«i (wf«^±«) t2o 

OX:, 2 0 0 r pmTiail/T, *f£BJ<D^m&!&pIM 

[0 0 2 7 ] *»pTittX7X h"7-j|l*«|©i|itt* 
SfexSteSe (7FA*>fXhttfi) TSiJ^bfct^ 
5, #*H*fitt«**aifilB*KT (10'Q-cm) 

X^X h V— j|ift*i»«:ricJgbTffiilt*XS*.€:a«5ebfc 
t^^52 5 %T$>0, 

\Z. ^<D#«ttJftRlMlttX7XhV-»i««*ll*0*¥ 
[0 0 2 8] 2 
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5 1 0 1 1 Q • cmTfeofCo 

[0 0 2 9] JISfi#J 3 
MI)tX7XhV-tbTSEEPS (Sift* r-fe^ 5 
h4 0 7 7j »S:^ai7^l/M) 3 2fi*SB, jSU^D 

t°i/>iiaggB, ^77^ >^)V5 7mm^m 

10 K) tffl^Tl 8 OX:, 2 0 0 r pmTff bliiUT^l/ 

p DM rxx^l/>6 7 0 FJ , ftSfl^S) 

14 41M (t-fJl/7 2lIM^O) ^rtfPAT, |h| 
D2Ml«l)?[ii%i:Ml/. 2 0 OX:, 2 0 0 r pmT 

[0 0 3 0] u^Pl!ttX7XhV-TO2 7 

20 $20%, ^-*>t/fa"^Sg2 0nm;A 

mmm^mrnvx, 2$ajftB^ (#F««a») T20 

OX:, 2 0 0 r pmTS^bT, *f£BJ<£3im£fe^*JM 
[0 0 3 1 ] *S§#0 4 

rxX7l/>6 7 0 Fj , ft^ffc^iS) 2 5 6fiag|5 
(t>f;H2 8Ii»*$0) SrU0AT»WSR«bfc31 
30 fcK*14**JS«3 tll«^bT«i"SIfflttX^X h7-^ 

#fco ^co^pjMttx^x h7-TO3 9 o. sasse 

-;t7f4 0M«B*S&lnLT* 2iffMT§Ibfc 

£t^tt*Jfi«3 tra*fcbT#«tt»fliaittx5X 
-ttric4f!>&»fco ClOfrWHWSSittl 0 7 • cmT* 

[0 0 3 2] i£t£#l 1 
£K0!I1 f:43^T*^>t;^-7^Ux^l/> 

40 mm i tiwi«itcpMbT^piMttx^x k-sil 

[0 0 3 3] tfc3£#J 2 
*#S#I 1 tt^T*-^>tyfi-7^Uxfl/> 

i ti^<itcisML,T^pimttx^x h 

1 7%T*-3fc*«, 0 1 6 Q • cm 

50 T&ofco 



1 \ 

( 6 ) 
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[0 0 3 4] J£t£#J 3 

^SraO^b/ttd^ 3 8 %T*0ifi5ia^SfeCD-e&o 
feo 1 H»liJiT«)o < D a-^SJf l/Bl/ 

[0 0 3 5] itiK#J4 10 
h>4 0 7 7j > *5H*55*tfc« 3 2BfigB> #y 

7u\LV>\ lMSSf, l:/i77>f >t-f^5 7liffi 

£/HV*T\ 18 OX:, 2 0 0 r prnT^PLffiL-T 

K) 2 0S*gB£^«]LT, 2$[&l¥ffi«S (ttFiia 20 
S) T2 0 0t, 2 0 0 r prnTfill/TSil/fe, Z 
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[0 0 3 6] 

?rmx57 hv-trwi f^pimex^x h7~t« 

Xh7-j|««lH E«*^S***3 0%HTT*0, 

T#to»TJ:V>««ftM*ttS*rr*. 

[0037] *&w\z&z>£. tf-^yi-y^^. 
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FA046 FD116 GQOO 
DA18 DA42 



